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CCC 6 Release Notes

CCCe6.14
November 29, 2022

¢ CCC will now preserve the space savings of pure "cloned" files (duplicated via the clonefile() function, e.g.
duplicated in the Finder) when copying from an APFS volume to another APFS volume.

e CCC will now preserve the "Date Added" attribute on files and folders on filesystems that support that
attribute.

* CCC will no longer raise concerns about dropped cloud-only placeholder files. With a minor adjustment and
some additional testing of several scenarios, we have determined that there is no longer a restore concern
related to dropping these placeholder files. If you previously excluded the CloudStorage folder from your
backup, you may remove that exclusion. You're also welcome to leave the exclusion in place. In our tests,
the cloud service providers populated the absent content just fine.

* Errors related to minor filesystem corruption in /Users/username/Library/Biome on macOS Ventura are now
suppressed.

* Improved the handling of errors when free space is depleted on the destination volume.

* The "Only on the next run" and "Once a quarter" options are no longer hidden in the frequency popup menu
adjacent to the "Find and replace corrupted files" setting. Same deal for the "Archives that are older than"
option in the SafetyNet pruning limit popup menu in Advanced Settings > Preflight.

* The "Command+R" keyboard shortcut for starting a task now also works for starting a task group.

* Fixed an issue in which the throttling mechanism applied to "When the source or destination is
reconnected" tasks was not getting applied consistently.

* Fixed an edge case in Ventura where the "Legacy Bootable Copy" method would fail with a "destination is
full" error in cases where the destination was a disk image and the source was a clean install of macOS
Ventura.

* Added a Ventura download link to the macOSInstaller Media Assistant.

* Added a global exclusion for a "@Recently-snapshot" folder that appears on some NAS devices. Copying
each snapshot within this folder will typically overrun the capacity of the destination.

* Fixed preflight mounting and ownership enabling on Remote Mac destination volumes on Ventura+ Macs.

* When CCC is configured to copy files from a volume that lacks support for file ownership (e.g. a NAS
volume, or any volume with ownership disabled), ownership of files copied to the destination (when
applicable) is set to the user account that configured the CCC task. This update fixes an issue in which
numeric user account IDs larger than 32768 were getting improperly applied. This is not a common
scenario; typically user account IDs start from 501, but in some corporate environments they can be much
larger.

CCC6.1.3
September 19, 2022

This version of CCC adds official support for macOS 13 Ventura. This update includes changes that affect all
supported macOS versions, however, so we recommend this update for all CCC v6 users.

* The "System exclusion" is no longer applied in cases where the destination is a subfolder on the startup
disk.

* Fixed an issue in which "on reconnect" tasks were not correctly getting throttled according to the task
configuration if the task was also configured to prompt the user to proceed when the missing volume was
reconnected.

* The Compare window now shows files discovered on the source and destination separately. Especially for
really slow destinations like NAS volumes, this will give a clearer indication of ongoing progress.
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* The clonefile replacement procedure <https://bombich.com/kb/ccc6/performance-suggestions#clonefile>
will no longer be used if snapshots are disabled on the destination. The primary purpose of using that
procedure is to use storage more efficiently so that we can retain more snapshots, and that's moot if we're
not retaining snapshots.

* When you auto-fill a password in CCC's Email Settings (i.e. from the system's "Passwords..." menu option
that appears when the password text field is given focus), that password is now correctly stored in CCC's
keychain.

¢ Task groups can now be deleted via the Task menu (e.g. Command+Delete) and via the "Additional
Actions" menu in the sidebar.

* Resolved an issue in which a task would appear stalled when converting a disk image to a read-only format.
Fixed an unrelated progress indication issue in the same scenario.

¢ Automated tasks will now be skipped any time a restore task is running to remove any possible conflict
between a restore task and a backup task. Users are welcome to run backup tasks manually while a restore
task is running, this change only affects automated tasks.

* Fixed the presentation of a snapshot creation failure in cases where the destination is in the midst of
encryption conversion.

* The minimum time threshold for "When files are modified on the source" tasks is now 1 minute, but the
default is now 5 minutes. The minimum data threshold is now 0; when set to 0, CCC will start an event
when changes have been made to a file on the source (and the time threshold is met).

* The CCC Dashboard will now proactively open CCC if CCC's helper tool lacks Full Disk Access. Likewise,
the Dashboard will open CCC if corruption in CCC's task database has been detected.

* CCC now applies a two-week sanity limit on the Quick Update feature. We were finding some cases where
macOS managed to have retained multiple weeks of FSEvent records, and it was taking longer to slog
through all of those records than it would take to simply re-enumerate the source and destination. So if a
Quick Update task hasn't run successfully in the last two weeks, it will now proceed with a full audit of the
source and destination.

¢ Added a new "Settings" column to the task events table in the Task History window that will indicate when
the "Quick Update" or "Backup Health Check" settings were applied to a given task event. This column is
hidden by default; right-click on the table header row to choose which columns should be visible.

* Ventura: Modified the steps for granting Full Disk Access. It's now one step! That's right, just one step! Just
start dragging the CCC Privacy Fish and CCC will pull some strings in the background to magically make
the full disk access table appear for the drop.

* Ventura: Fixed the filesystem identity of EXFAT and FAT32 volumes in the disk chart (i.e. when you click on
the Source or Destination selector, or select a volume in CCC's sidebar).

* Ventura: Adopted a new macOS procedure for adding the CCC Dashboard login item.

¢ Ventura: Adjusted how connections to a remote Mac are initiated from a Ventura client to accommodate
changes to the scp utility that are specific to macOS Ventura.

* Mostly Ventura: Fixed a memory access issue that occurs (with more frequency on Ventura) in the SQLite
encryption library that CCC has been using to encrypt task audit and task history databases. After applying
this update, CCC will temporarily decrypt the task audit and task history databases, then re-encrypt them
with a replacement encryption library. In the unlikely event that an exception occurs while decrypting one of
these databases, the affected database will simply be recreated. This change has no effect on task
configurations, which are stored in a separate, non-encrypted database, and no effect on any of your data
on your backup disk.

CCC6.1.2
May 23, 2022

* Fixed an issue in which CCC's CloneKitService could report an exception when an edge-case error
condition was encountered while reading or writing a file.

¢ Snapshot thinning on the source and snapshot/archive thinning on the destination is now skipped for
restore tasks.

* Fixed a cosmetic issue in the snapshot navigator when a subfolder is selected as the source.

* Made a few small adjustments to how task configuration is handled when selecting the current startup disk
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as the destination (e.g. to a restore task).

Addressed an issue that could cause CCC to errantly report that multiple volumes were present with the
same unique identifier.

Fixed the window location of the Dashboard window when multiple screens are present. The Dashboard
window will now be presented next to the menubar icon that was clicked, rather than retaining its previous
window position.

The minimum data threshold for "When files are modified on the source" tasks is now 1MB (i.e. 0.001GB).
Addressed an issue specific to macOS Catalina in which a verification of files on the source or destination
would errantly report System volume files as missing.

Resolved a latency issue that a handful of users were noticing when switching between tasks. We tracked
the latency down to poor performance of Apple's "nsattributedstringagent” service on macOS Monterey. In
some cases the service was crashing repeatedly, and when macQOS throttled its relaunch, there would be a
noticeable delay when CCC attempted to render the Task Plan. We no longer rely on that macOS service
for rendering the Task Plan.

Fixed a couple cases where the background color of a view was not switching automatically when the
system appearance was changed in System Preferences (e.g. Dark to Light).

Corrected the error handling in cases where unreadable folders are encountered on the source.

Corrected the presentation of dropped OneDrive placeholder files for pre-Monterey users.

Addressed a race condition that could occur if two tasks try to simultaneously mount the same NAS volume.
One task would "win", the other task would wait indefinitely for the system's NetAuthSysAgent service to

reply.

CCCoh.11

March 23, 2022

Fixed an exception that was causing tasks to fail with no clear reason when a task was configured with a
remote Mac source or destination, and the specification for that remote Mac was missing a "volume name"
attribute.

macOS 12.3 introduced a problem that causes Legacy Bootable Copies of the system to fail on Apple
Silicon Macs. In earlier beta builds of 12.3, that failure rendered the destination unmountable. In the final
release of 12.3, that failure is now innocuous. CCC now ignores the error and completes the task. Please
note that we still recommend using this procedure only when making a copy of the system that you intend
to use immediately <https://bombich.com/kb/ccc6/cloning-macos-system-volumes-apple-software-restore>
(e.g. when migrating to a new disk, or setting up a sandbox test system). A CCC "Standard Backup"
provides a more comprehensive strategy for regularly-updated backups.

Fixed a cosmetic accounting issue that was making it look like more files were re-verified than were copied.
Also fixed an errant subtask timeout that was occurring during postflight verification.

CCCo6.1

February 23, 2022

Fixed an issue in which CCC was unable to create files and folders in some OneDrive-related folders on the
destination.

Added an option to reveal the Advanced Settings persistently in the main window.

Added a contextual menu to the CCC menubar icon for "quick access" functions (e.g. open CCC, run a
task, quit the Dashboard). Right-click on the CCC menubar icon to access this menu.

Added navigation buttons to the CCC toolbar to make it easier to get back to a task after making volume
configuration changes (e.g. when adjusting snapshot settings).

Added an option for a light background for the sidebar (i.e. in Light Mode).

Added settings to choose a specific appearance (i.e. light or dark, independent of the system setting).
The Source and Destination selectors are now enabled while a task is running. You can click on these to
see details about the source and destination (e.g. disk usage, free space) as the task progresses.
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¢ Task History events now show information about how many files and how much data was removed from the
destination (in addition to how many files and how much data was copied to the destination).

* Every Mac that is supported by macOS Catalina has native USB 3.0 support, so now CCC's Copy Coach
proactively warns when a source or destination is connected via USB 2.0 (e.g. due to using an old USB hub
or non-USB 3.0 compliant cable).

* The Dashboard now shows both "last run time" and "next scheduled run time" for each task. Previously this
was an option, but presenting both at the same time seems to be what most people are looking for.

* Enhanced the search feature in the CCC Documentation window to offer an option to search the current
page for matching text, or to execute a search of the entire CCC Kbase.

* Task groups can now be specified via the "Run another task" option in Advanced Settings > Postflight.

* Fixed a minor apparent discrepancy when using the "Verify files copied by this task" feature on a NAS
volume. Previously this would show size-based differences due to the absence of extended attributes
despite that those were deliberately not copied.

¢ Audit records can now be exported to a CSV file.

¢ Added a "Copy Link" option to the Tasks contextual menu. These links will open CCC and select the
applicable task. These can be useful alongside other Mac automation.

* Fixed a couple conditions where CCC would report an error and fail to create a symlink becase a folder with
the same name already existed on the destination. Fixed a similar issue where CCC was unable to create
new folder on the destination because a file (often a symlink) with the same name already existed.

* Fixed a mouse tracking issue in the CCC Dashboard "mini progress" window that could make it impossible
to click on the pause/stop buttons.

* The CCC Dashboard window size and placement is now retained across launches.

* Made a handful of adjustments to how older versions of files are presented in the Snapshot Comparison
Browser. Checksums are now calculated on-the-fly for any files smaller than 2MB.

* The System exclusion limit is no longer applied to a subfolder destination when the source OS is Big Sur or
later.

* Made some adjustments that should improve performance when using an EXFAT or NTFS volume as a
source or destination.

* Made some modest improvements to the "time remaining" estimate. This estimate will now include
componesation for time that that will be required for re-verifying files that were copied (if specified for the
task).

CCC6.0.5
November 11, 2021

* We added a new "macOS Downgrade Assistant" feature, accessible via CCC's Utilities menu. The
Downgrade Assistant can assess a backup volume's compatibility with Migration Assistant, and will create
macOS Installer media using a specified volume and installer application.

* We added another small new feature in the source and destination selectors. If the selected source or
destination is a network volume, or a folder on a network volume, you can hold down the Option key to
reveal a "Switch to AFP" or "Switch to SMB" menu item in the Source and Destination selectors. We
frequently see slow performance and errors from SMB-mounted volumes, and we often recommend that
people try "the other" protocol when the current protocol isn't working out. Now we've made it really simple
to switch between the two to see if using a different protocol will yield better results.

* Tasks in the sidebar can once again be arranged when the sidebar sorting is configured as "Manual”.

* Made some adjustments that should improve performance when a task is writing large files to a rotational
destination. Made a separate adjustment that should improve performance when writing to EXFAT-
formatted volumes.

* Fixed a display issue in the Legacy Bootable Backup Assistant that would occur when selecting a SoftRAID
destination volume.

* Fixed an issue that arose recently in macOS Monterey that was causing failures while trying to configure
new Remote Macintosh tasks.

* Fixed an issue affecting tasks configured to run "When the source or destination is remounted" in which the
tasks would fail to run on volume appearance if the destination's System volume had been removed.
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CCCo6.04

October 20, 2021

This version of CCC adds official support for macOS 12 Monterey

This update includes a handful of changes that are applicable to Catalina and Big Sur users too:

The expansion state of the last task group in the sidebar is now properly retained across launches.

The order of tasks within a task group as shown in the sidebar now tracks the run order defined in the
"Upcoming Group and Task Events" table when the sidebar is configured for manual sort ordering.
Likewise, tasks within a group cannot be sorted manually in the sidebar when the sidebar is configured for
manual sorting. Order the tasks within the "Upcoming Group and Task Events" table to set that custom
order.

Improved the handling of some failure cases when copying the Catalina System volume, e.g. when the
destination volume drops offline, or when the destination Data volume can't be unmounted.

Fixed an issue in which CCC would fail to mount the destination Data volume in cases where the
destination System volume had been removed.

CCC will no longer remove the System volume from an encrypted destination volume after an OS upgrade.
We can't update that System volume, so it becomes essentially useless, but removing it exposes a bug in
Disk Utility in which it's unable to unlock the volume. Also fixed an issue in which CCC was failing to unlock
those orphaned Data volumes.

Fixed a couple issues that were causing exceptions.

CCC6.0.3

September 14, 2021

Fixed an issue in which CCC was unable to replace a folder on the destination with a symbolic link (i.e.
because a folder on the source had been replaced by a symboalic link). This issue primarily affected macOS
Catalina users, but could also affect Big Sur users for tasks that used the "Don't delete anything" SafetyNet
setting.

Improved the handling of cases where a source NAS presents a symlink as an ordinary file. Fixed an
accounting issue that led to unusually high "data copied" values in those cases.

Resolved a condition in which the "Maintain a record of transactions" checkbox became practically uncheck-
able in CCC 6.0.2.

Fixed a permissions issue that can cause applications to not work correctly when restored from a volume
whose ownership is disabled.

Relative date references (e.g. "Today", "Yesterday") in the Task Plan and Task History window are now
correctly updated when a date change event occurs (i.e. at midnight).

SafetyNet pruning settings are now consistently visible when the destination is HFS+ formatted.

Errors that occur due to the OneDrive service's interference with CCC archiving activity on the destination
are now suppressed. These typically go away on their own without intervention.

Fixed a logic issue that caused the "Never show this dialog" setting to be ignored for the "Remove task
audit” dialog.

Fixed the "Bring all to front" menu item in the Window menu.

Improved the handling of manual sort order changes of the Tasks list.

The CCC Dashboard window position is now retained when it's closed and later reopened.

Fixed an issue in which CCC would not remove additional snapshots from the destination when free space
was exhausted in the middle of a backup task (specific to cases where SafetyNet was disabled).

Fixed an issue that could cause slow performance during postflight re-verification of files copied by the
current task in cases where the task was also configured to use the "Find and replace corrupted files"
setting.

CCcC will no longer create a snapshot on the source when the source and destination are folders on the
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same APFS volume. Instead CCC will use the APFS clonefile() function to make clones of files in these
cases.

* Resolved a case where CCC was stripping the destination volume's custom icon in a folder-to-volume task
configuration.

* The search field in the Task History window Audit tab now yields results that match folder names as well as
file names.

* Added a new "Last Successful Run" token for the email notification template.

* Added a Start button to the "Upcoming Group and Task Events" view for task groups.

* Monterey: Updated how APFS volume disk usage is calculated on macOS Monterey.

* Monterey: Fixed a rendering issue for the Task Plan text on macOS Monterey.

¢ Eliminated some spurious "updated attributes" transactions that were getting created when backing up to a
NAS volume.

* Resolved a conflict between the "Remove excluded items" setting and custom protection rules. Custom
protection rules now have precedence over the "Remove excluded items" setting.

CCC6.0.2
June 30, 2021

* By default, CCC will process up to four folders simultaneously and copy up to eight files simultaneously.
This update reduces simultaneous folder handling to two if CCC cannot verify that both the source and
destination are Solid State devices. We have also exposed a setting that allows the user to adjust this value
manually in Advanced Settings > Performance & Analysis, including an option that configures the task to
use the CCC v5 legacy file copier instead of the new file copier.

* Addressed a case where CCC would abort the backup task, indicating that a subtask had timed out, in
cases where the destination was particularly slow to deliver information about a folder that had an
exceptionally high file count (e.g. tens of thousands, or millions).

* Fixed a math issue that was previously causing inflight snapshot or SafetyNet archive removal to not
remove enough snapshots or archives in cases where the destination was very full.

* Fixed a scheduling issue that was causing "When files are modified on the source" tasks to not resume
monitoring when the task was back within a user-specified time limit.

* "Next run date" in the CCC Dashboard now correctly rolls over from "tomorrow" to "today" when the date
changes.

* Addressed a handful of crashers and exceptions.

* When thinning snapshots, CCC now indicates the name of the snapshot using the user's preferred date
format.

* The "Files evaluated" statistic is now updated appropriately during a Preview run.

* File and folder name changes that only affect the case of characters in the string are now detected (i.e.
when that is the only change to the source file) and applied to the destination.

¢ CCC will no longer preserve system-immutable file flags when restoring items to the startup disk. This was
leading to the creation of a folder (typically "Users") that couldn't be removed by the Finder.

* CCC now properly imposes a High Sierra+ requirement for the Remote Macintosh feature.

* Fixed the tooltip on the Source selector when a Big Sur startup volume is selected. Technically that volume
is not mounted, but pointing this out is not really necessary.

* Added color pickers for the lines on the Dynamic Performance Chart.

* Improved the handling of moved folders in the Quick Update feature. Technically these don't cause
modifications to files, but nonetheless we should apply these changes when the task runs.

* Fixed an errant case-conflict error that can occur on Case Sensitive APFS destination volumes when a
folder name has a non-normalized Unicode character.

¢ Corrected the behavior of the "Remove excluded files" setting in the Task Filter window. Folders were only
getting removed when explicitly excluded via a custom rule (not when unchecked in the main table), and
files that were only implicitly excluded (i.e. via the default filter behavior) were getting removed. While that
matched CCC v5 behavior, it was not the more conservative result that we were aiming for.

* When creating a read-only disk image, CCC now uses sparsebundle as the default format for the
intermediate read-write disk image. Big Sur, in particular, seems reluctant to create sparseimage files,
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especially on NAS volumes.

* Fixed a timing issue that led to errors when running a "When files are changed on the source" task soon
after startup.

* Addressed an edge case in which a source NAS device may lie about the nature of a symlink (i.e. initially
the NAS reports that it is a regular file), leading to errors.

* Corrected the presentation of the startup disk's custom Snapshot Retention Policy.

CCC6.0.1
May 26, 2021

* Fixed a handful of crashers, and some cases where a task would fail, indicating an exception had occurred
in the CloneKitService.

¢ CCC no longer removes the "has a custom icon” bit from the destination volume's root folder, causing the
Finder to not show the icon.

¢ Clicking the "X" widget to dismiss a CCC natification in Notification Center will no longer activate CCC.

* Files that fail postflight verification are now automatically tossed onto CCC's "try it again at the end of the
task" queue for a second chance. If the secondary copy and verify fails, then we report the error.

* Fixed an issue in which a task that was configured to create a bootable backup would fail, indicating that
the destination volume was read-only.

* Improved the handling of low-space conditions in cases where SafetyNet or snapshots are enabled on the
destination.

* Addressed a memory leak that led to task failure while handling sparse files on APFS volumes (e.qg.
Dropbox online-only placeholder files were a big driver of this one).

* Addressed a handful of cases where a task would errantly report a "subtask timeout" while working through
folders with very large numbers of files (e.g. 150K), despite no actual stall occurring.

* When copying content from a volume that has ownership disabled (especially NAS volumes), the ownership
of the items on the destination is now set to the user that created the CCC backup task.

* Addressed an edge case in which CCC would miss some folders when copying from an APFS volume to a
non-APFES volume (typically when an iTunes Music folder had a non-ASCII character in its name). Note that
if you have a Quick Update task that matches this configuration, CCC 6.0.1 will automatically perform a
"standard copy" audit of the destination during the next task event.

* Improved the performance of the dynamic performance chart when moving the CCC window from a retina
to non-retina display.

* The End User License Agreement, and the preflight and postflight script names now appear correctly in
Dark Mode.

* Addressed a performance issue that led to a "subtask timeout" at the end of a task that was using the
"Reverify files copied by this task" setting.

* Fixed a loop condition that can occur if a destination NAS volume drops offline in the middle of a task and
CCC lacks the credentials to remount that volume.

CCC6.0
May 18, 2021

* New file copier that offers faster performance and powers several of the new features noted below.

* Compare: Offers a visual comparison of your task's source and destination, and provides details if the
differences are the result of a task filter.

* The new Dashboard offers one-click access to starting, stopping and monitoring your CCC tasks, plus
details about recent task activity. The Dashboard also gives you a heads up to snapshot disk usage on the
startup disk.

¢ Postflight verification of files that were copied by the current backup task.

¢ Ad hoc verification of files that were copied by the current task— source or destination.

* The Snapshot Navigator allows you to step through older versions of your backups and get a preview of
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your files as they were at specific points in time.
¢ Quick Update decreases the length of the backup by comparing a reduced list of folders provided by the
macOS FSEvents service.
New scheduling option to run a task when a threshold of modifications have been made on the source.
Backup audit shows what was copied by your backup tasks, and why.
Dark Mode support.
Task Preview: See what changes CCC is going to make before actually making them.
Per-task control over the file copier's CPU usage.
* You can temporarily pause a backup task.
A new, cleaner user interface. We reorganized the main window to make it smaller while making many of
the controls and font sizes larger.
Refined Simple Mode - quitting and reopening CCC to switch modes is no longer necessary.
More detailed progress indication while a task is running, including a time remaining estimate.
File processing and transfer rates are now charted live during backup tasks.
Items that cause task errors can be excluded directly from the Task History Errors table.
CCC's Task Filter now offers support for respecting macOS "backupd” exclusions (i.e. exclusions defined

for Time Machine).
Carbon Copy Cloner 5.1.22
October 16, 2020 [macOS Big Sur qualification]
Carbon Copy Cloner 5.1.10
August 20, 2019 [macOS Catalina qualification]
Carbon Copy Cloner 5.1.5
September 17, 2018 [macOS Mojave qualification]
Carbon Copy Cloner 5.1
April 24, 2018
Carbon Copy Cloner 5.0
August 24, 2017 [macOS High Sierra qualification]
Carbon Copy Cloner 4.1.10
September 16, 2016 [macOS Sierra qualification]
Carbon Copy Cloner 4.1.4
September 1, 2015 [OS X EIl Capitan qualification]
Carbon Copy Cloner 4.0

October 1, 2014 [Mac OS X Yosemite qualification]

Carbon Copy Cloner 3.5.3
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October 22, 2013

Carbon Copy Cloner 3.5

July 20, 2012

Carbon Copy Cloner 3.4

July 20, 2011

Carbon Copy Cloner 3.3

September 21, 2009

Carbon Copy Cloner 3.2

March 18, 2009

Carbon Copy Cloner 3.1

March 24, 2008

Carbon Copy Cloner 3.0

September 18, 2007

Carbon Copy Cloner 2.3

October 23, 2003

Carbon Copy Cloner 2.0

November 19, 2002

Carbon Copy Cloner 1.0

January 18, 2002
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macOS Ventura Known Issues

Some backup volumes don't appear in the Finder (sidebar, nor Desktop, nor
Computer)

If you created a bootable copy of Catalina, Big Sur, or Monterey in the past, and then proceed with CCC backups
to that volume on Ventura without specifically using the Legacy Bootable Copy Assistant
<https://bombich.com/kb/ccc6/cloning-macos-system-volumes-apple-software-restore>, CCC will remove the
incompatible System volume from the destination. Prior to Ventura, the remaining Data volume would appear just
fine on the Finder Desktop, and also in the volume list when you select "Computer” from the Finder's Go menu, but
not in the sidebar. In Ventura, this volume no longer appears in any of these locations, regardless of your Finder
preferences to show external volumes in the sidebar, and regardless of any attempts to drag the volume explicitly
into the sidebar.

We reported this issue to Apple (FB9739492) in November 2021. Apple never replied, and only made the problem
worse in Ventura. Hopefully we'll see this issue less frequently as people migrate away from legacy bootable
copies of macOS.

Workaround: You can create an alias of the volume on your Desktop:

1. Click Volumes in CCC's sidebar

2. Right-click on your backup volume in CCC's sidebar and choose Reveal in Finder

3. Choose as Columns from the Finder's View menu

4. Hold down Command+Option while dragging the revealed volume to your Desktop to create an alias

Solution: Erase the volume in Disk Utility <https://bombich.com/kb/ccc6/preparing-your-backup-disk-backup-os-x>
and start the backup from scratch. The underlying cause of this problem is the presence of an irrevocable "Data"
role applied to that volume by Apple's ASR replication utility. macOS has documented functionality to remove that
role, but that functionality does not work (FB7208067, Sept 2019). Erasing the volume is the only remaining
recourse.

EXFAT filesystem corruption

We're tracking a new ExXFAT-specific filesystem bug in macOS Ventura. We have seen a handful of cases where a
folder's inode number is identical to the inode number of its parent folder. Some filesystem enumeration facilities
(e.g. fts) identify this (correctly) as an insane "directory cycle" (i.e. infinite loop) condition and refuse to enumerate
the content of the corrupted subfolder. CCC (6.1.4+) identifies this result, reports it as an error, and suspends any
deletion/archival activity on the destination when this condition is encountered to avoid errantly removing content
from the destination that was copied in a previous backup task.

In the handful of cases we're tracking, the issue appears to be both transient and recurrent, e.g. sometimes the
condition is absent when running the task again at a later time, and sometimes it recurs immediately after
remounting the source volume. We have seen other related aberrant behavior on these volumes, e.g. folder inode
numbers change when the volume is remounted. These aberrations are harmless as far as a backup/file copying
task is concerned, but could cause trouble for other applications that expect folder inode numbers to be constant.

We consider this a serious filesystem bug, however we are not concerned that this will lead to data loss on EXFAT
source volumes. This bug is exposed only when performing a complete enumeration of the volume starting from
the root folder, it's not something that would necessarily affect the collection of an individual folder's content (e.g. in
the Finder). Regardless, this condition is not sane and could lead to unexpected results from applications that are
not guarding against this kind of filesystem corruption. Our recommendation right now is to avoid using EXFAT on
macOS Ventura if you're not specifically using that filesystem to share files with a non-macOS device. Except when
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required to share files with a non-Mac system, EXFAT is generally a poor choice on macOS. It's very slow on
macOS (usually 2-4x slower than APFS), and uses space much less efficiently.

We have reported this bug to Apple (FB11834215, November 29, 2022) and we are currently waiting for a
response.

Workaround: A "folder swap" should resolve individual occurrences of this problem. For example, if CCC identifies
that a folder named "Projects" is affected, then you would:

Create a new folder adjacent to "Projects" named "Projects-new"
Move the content of "Projects" into the "Projects-new" folder
Move the (now empty) "Projects" folder to the Trash

Rename "Projects-new" to "Projects"

Run your CCC backup task again to complete the backup

Solution: After you have resolved any corrupted folder issues (see above), you can do the following to migrate your
data away from the EXFAT volume:

If your destination is also EXFAT formatted, erase that volume in Disk Utility using the APFS format
<https://bombich.com/kb/ccc6/preparing-your-backup-disk-backup-os-x>

Run your CCC backup task again to complete an error-free backup

Click the Compare button in CCC's toolbar <https://bombich.com/kb/ccc6/comparing-source-and-
destination> to verify that the content of the destination matches that of the source

Erase the affected source volume in Disk Utility using the APFS format
<https://bombich.com/kb/ccc6/preparing-your-backup-disk-backup-os-x>

Click Restore in CCC's toolbar to configure a new task to restore your data to the new volume from the
backup <https://bombich.com/kb/ccc6/how-restore-from-your-backup#ccc>

If you have any concerns about this procedure, or you would like a review of your case prior to erasing the source,
please don't hesitate to ask us for help <https://bombich.com/software/gethelp> . We greatly prefer to get involved
before you erase your source if you have any questions or nagging concerns about the procedure.
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Credits

CCC includes, in source or binary form, the following open source projects.
vsdbutil and hfs.util

CCC contains portions of source code available under the Apple Public Source License. That code may be
downloaded by clicking the links below.

¢ ysdbutilmain.c <https://opensource.apple.com/source/diskdevcmds/diskdevemds-332.11.5/vsdbutil.tproj/
vsdbutilmain.c.auto.html> (View our modifications: vsdbutil.h
<https://bombich.com/software/opensource/vsdbutil.h> and vsdbutil.c
<https://bombich.com/software/opensource/vsdbutil.c>)

¢ hfsutil <https://opensource.apple.com/source/hfs/hfs-226.1.1/hfsutil/> (Our only modification is #define
HFSUUIDSUPPORT 1 in hfsutilmain.c)

View the APSL 2.0 license <https://www.opensource.apple.com/aps|>
rsync

CCC also includes, independently in binary form, rsync version 3.0.6. rsync is made available under the GNU
General Public License. Per the license requirements, the source code and our modifications may be downloaded
via the links provided below. This modified software is provided at no cost and with no warranty, also per the GNU
GPL.

¢ Download the complete rsync 3.0.6 project <https://rsync.samba.org/ftp/rsync/src/rsync-3.0.6.tar.gz>

¢ Download the rsync 3.0.6 patches <https://rsync.samba.org/ftp/rsync/src/rsync-patches-3.0.6.tar.gz>

¢ Download the diff file (diff between 3.0.6 + [crtimes.diff, fileflags.diff, log-checksum.diff, and backup-dir-
dels.diff] and my modifications)
<https://bombich.com/software/opensource/rsync3.0.6-bombich20190114.diff>

* View the GNU GPL <https://bombich.com/software/opensource/COPYING.txt>

CCC is not a derivative work of rsync. Rsync is called in binary form only. You can access the build of rsync that is
included with CCC via the application bundle: right-click on the CCC application icon, choose "Show Package
Contents", then navigate to Contents/Library/Loginltems/CCC
Dashboard.app/Contents/Frameworks/CloneKit.framework/Versions/A/rsync.

Sparkle

CCC's software update mechanism was inspired by Sparkle <http://sparkle-project.org>. We're no longer using the
Sparkle code base, but we'd still like to credit Andy Matuschak for his enduring contribution to the macOS third-
party software community.

Sparkle is Copyright (c) 2006 Andy Matuschak and licensed under the following terms:

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.
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THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

View the complete license for Sparkle, including external attributions
<https://bombich.com/software/opensource/SparkleLicense.txt>

skpsmtpmessage

The SimpleSMTP framework included with CCC is a derivative work of the skpsmtpmessage
<https://code.google.com/p/skpsmtpmessage/> project. skpsmtpmessage is licensed under the MIT license:

The MIT License (MIT)
Copyright (c) 2008 Skorpiostech, Inc. All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

CocoaFob

We leverage CocoaFob <https://pixelespressoapps.com> for license generation and verification in CCC. CocoaFob
is distributed under the BSD License <http://www.opensource.org/licenses/bsd-license.php>, Copyright ©
2009-2015, PixelEspresso. All rights reserved. The following statement pertains to CocoaFob:

THI'S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTCORS "AS |S" AND ANY E
XPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LIM TED TO, THE | MPLI ED WARRANTI ES O
F MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE ARE DI SCLAI MED. I N NO EVENT SH
ALL THE COPYRI GHT HOLDER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NClI DENT
AL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (I NCLUDI NG BUT NOT LIMTED TO PRCC
UREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS |
NTERRUPTI ON) HOWEVER CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER I N CONTRACT, STRI
CT LIABILITY, OR TORT (I NCLUDI NG NEGLI GENCE CR OTHERW SE) ARI SING I N ANY WAY OQUT OF T
HE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE POSSI Bl LI TY OF SUCH DAMAGE.

SQLCipher (Community Edition)

CCC leverages SQLCipher <https://lwww.zetetic.net/sqlcipher> for encrypting Task Audit databases. SQLCipher is
distributed under a BSD License <http://www.opensource.org/licenses/bsd-license.php>, Copyright (c) 2008-2020
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Zetetic LLC. All rights reserved. The following statement pertains to SQLCipher:

Copyright (c) 2008-2020 Zetetic LLC
Al'l rights reserved.

Redi stribution and use in source and binary forns, with or wthout
nodi fication, are permtted provided that the followi ng conditions are net:

* Redistributions of source code nust retain the above copyright
notice, this list of conditions and the follow ng disclaimner.

* Redistributions in binary form nust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclainmer in the
docunent ati on and/or other materials provided with the distribution.

* Neither the name of the ZETETIC LLC nor the
nanes of its contributors nmay be used to endorse or pronote products
derived fromthis software wi thout specific prior witten perm ssion.

TH' S SOFTWARE | S PROVI DED BY ZETETIC LLC "' AS | S'' AND ANY

EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LIMTED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE ARE

DI SCLAI MED. IN NO EVENT SHALL ZETETIC LLC BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DANMAGES

(1 NCLUDI NG, BUT NOT LIMTED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;

LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HONEVER CAUSED AND
ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRICT LIABILITY, OR TORT

(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING | N ANY WAY QUT OF THE USE OF THI' S

SCFTWARE, EVEN | F ADVI SED OF THE PGCSSI BI LI TY OF SUCH DAMAGE.
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Carbon Copy Cloner 6

(Number of licenses: 1)

Registration name:
Bombich Software
Registration email:

mark@bombich.com

Registration code:

GAWAE-FBZ24-CRR2Q-F2J8P-8UJRE-AX9XA-PXRAM-
RQ79C-CQ58D-XD7WI-J9YXR-ZYFM2-GH997-92DXJ~
28W9

Registering Carbon Copy Cloner

Please resist the temptation to type in that really long registration code. If you're
reading this email on your Mac and you already have CCC installed*, just click
on this great big button:
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Registering Carbon Copy Cloner

Please resist the temptation to type in that really long registration code. If you're reading this
email on your Mac and you already have CCC installed*, just click on this great big button:

Click Here to Register CCC

Etltmr: t’l'“ Y™ R%ﬁ“”,:rﬁcnn XNPZE-WC3NL-CEMAF
We suggest that you do this light now, while ygfifrg' E:vr"lﬁﬁren : cnﬁg'és JOUu already have {'}g&M

installed on your Mac, clicking the maagic button should instantl ly the registration settinas to
CCC. If you don't already have Dpy nstalled, do't rst.

1. Download the latest version of CCC [Alternate]

2. Double-click the downloaded zip file and drag the Carbon Copy Cloner icon into your
Applications folder.

3. Launch Carbon Copy Cloner, then go back to this email and click the registration button
above to apply your registration settings

* Not on your Mac right now? If you want to apply this registration code to another Macintosh
covered under the same license, drag the big registration button to your Desktop, then distribute
the bookmark file to the other Macs and open it there.

200000000000 0000O000

gooobogoobooboobooboooboobobooobooboobobooboobooo

3. 00000000000

Click Here to
Register CCC
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| already purchased CCC but can't find my
registration code. Can you send it to me?

Yes, you can request via our website <https://bombich.com/forgot>. If you're getting a message about a trial and
you have already purchased CCC, or if you have any other questions or concerns about your registration, you can

retrieve your registration code here <https://bombich.com/forgot>.
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How do | use a CCC Pro License?

Pro licenses are issued to a single technician/support person to use CCC temporarily on an unlimited number of
computers. CCC may not be permanently installed on client computers or used for scheduled backups on their
computers. The Pro License is great for replacing a client hard drive, making an ad hoc backup of a single machine
before servicing or replacing that system, or for a consultant setting up new computers for others.

There are two common configurations where a Pro License is applicable, and each has a different method for
applying the CCC registration details.

Installing CCC and registering a Pro License on an administrative workstation

An "administrative workstation" is a Mac that is used by a single support technician to service other Macs. For
example, the technician could attach other Macs to this workstation via Target Disk Mode, then make an ad hoc
backup of the data on that system prior to performing other service on the system. In this scenario, you would apply
the CCC Pro License registration details in the same manner as an ordinary license
<https://bombich.com/kb/ccc6/how-register-ccc-in-one-click>. Making scheduled backups of this administrative
workstation is permissible, however the license does not permit scheduled backups of other Macs.

Using CCC temporarily on a client Mac

The CCC Pro License permits using CCC in an ad hoc manner on an unlimited number of Macs by a single
technician. For example, a technician that is providing "on site" support could attach a portable storage device to a
client Mac, then use CCC from that external storage to make an ad hoc backup of the client's data before
performing other service on the system. In this scenario, the CCC Pro License must not be applied to the client
system. To facilitate this use case scenario, CCC can read a "sidecar" license file adjacent to the CCC application
on the external storage. To generate the sidecar file:

1. Open a copy of CCC on an administrative workstationt

2. Apply the CCC Pro License registration details

3. Click on the Carbon Copy Cloner menu and select Create Pro License Sidecar File

4. A file named "Carbon Copy Cloner.license" will be created on the Desktop

5. Quit CCC

6. Copy the CCC application and the "Carbon Copy Cloner.license" file to an external storage device (the
application and license must be in the same folder)

When you attach the external device to another Mac and open CCC, you can click on the Carbon Copy Cloner
menu to verify that the registration is applied (non-persistently) via the sidecar file.

T If you don't have an administrative work station to use for this, you can apply the Pro License registration details
to any Mac, generate the sidecar license file, then uninstall CCC <https://bombich.com/kb/ccc6/uninstalling-ccc>
from that Mac when you're finished.
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Migrating CCC tasks from one system to
another

If you wish to migrate your tasks from CCC on one system to CCC on another system, follow these steps:

1. Choose Export All Tasks from CCC's Task menu.

2. Specify a name for the exported settings file and a location where to save it.

3. Transfer the exported settings file to another Mac.

4. Install CCC onto the other Mac

5. Double-click the exported settings file.

6. As prompted, review the task settings and reset the source/destination selections as necessary.

Note that CCC uses a unique identifier to positively identify your source and destination volumes. While your other
Mac may have a "Macintosh HD" volume and a "Backup" volume, those volumes will appear very different to CCC
on the second Mac. Simply reselect those new volumes in CCC's Source and Destination selectors to update the
task for your additional Mac.

Also, note that CCC's keychain is not transferrable between Macs. If you migrate CCC tasks to a new Mac, you will
have to re-supply CCC with any applicable volume, disk image, or SMTP passwords.

Recovering tasks from a backup

Many people find that "cleaner" applications will aggressively remove CCC's tasks and preferences. If you have
lost all of your backup tasks but you have a full backup of your startup disk, you can recover your tasks from the
backup with these steps:

. Open CCC.

. Click Preferences in the toolbar to open CCC's Preferences window.

. Click DB Diagnostics in the Preferences window toolbar.

. Click the Restore... button at the bottom of the window

. In the Open panel, navigate to {your backup disk} > /Library/Application Support/com.bombich.ccc
. Select the file named MetaDataV6.db.

. Click the Open button.

. Your tasks should now be restored.

O~NOOOUOTHAWNPEP

Note that you may have to activate suspended tasks, and/or reselect the source or destination volumes in your
tasks.

Please note that you must locate the com.bombich.ccc application support folder that is located in the root-level
Library folder (e.g. Macintosh HD > Library, NOT Macintosh HD > Users > USERNAME > Library). If you're
looking in your home folder, you're in the wrong place.
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Copying one external hard drive to another
external hard drive

Create a new task

Click the New Task button in the toolbar to create a new task, then type in a name for the new task.

-
®@®e® ccc in ®
Sidebar Preferences | New Task

® Tasks Volumes Task Plan for "Photos Backup"

Please select a source and destination volume. You can a

D CCC Backup Task ey
h and destination selectors.

Daily: Macintosh HD — Ph...

Photos Backup

Select a source volume

Click on the Source selector, then choose the volume that you want to copy files from.

SOURCE DESTINATION

LOCAL VOLUMES

‘ck to select a destination...

Macintosh HD

500.2 GB PCl-Express Volume
ngs

Photos Backup

239.85 GB Thunderbolt Volume

B |

CCC Backup
239.85 GB Thunderbolt Volume

. N NE

Select a destination volume
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Click on the Destination selector, then choose the volume that you want to copy files to.

SOURCE DESTINATION AUTOM,

Photos T ) T N
LOCAL VOLUMES

Photos
235 GB Thunderbolt Volume

Macintosh HD

. 500.2 GB PCIl-Express Volume
Y TaskFilter & Ad

)

CCC Backup
239.85 GB Thunderbolt Volume

Ll ERE

Click the Start button

Click the Start button to copy files right away, or click the Scheduler selector to configure the task to run on a
regular basis.

Related Documentation

¢ How to set up a scheduled backup <https://bombich.com/kb/ccc6/how-set-up-scheduled-backup>
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Folder-to-Folder Backups

When you select a volume as the source and destination, CCC copies the entire contents of that volume (minus
anything you exclude) to the destination volume, preserving the full hierarchy of folders on the source. If you don't
want to preserve that hierarchy, you can back up a specific folder from the source to a specific folder on the

destination. In this configuration, CCC will copy the contents of the selected folder to the selected destination

folder, without the hierarchy up to that source folder.

Choose your source

Click the Source selector and select Choose a Folder...

SOURCE

4 -
Macintosh HD Choose a Folder...
500.2 GB PCl-Express Vol...

]

Select your source folder and click OK.
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® CcC

Sidebar Preferences New Task Restore

Preview Compare

Task History

Favorites
@} apple
B3 Products

iCloud
& iCloud Drive

Locations

1 Starbuck
Macintosh HD
& CCC Backup =

@& Network

3 Desktop
[ Documents
8 Downloads
[ Library

3 Movies

3 Pictures >
3 Public >

Choose a source folder

= Musi
7 Music

3 Music

Cancel

the source

The Source box should display the icon of your selected folder and its name. You can click on the Source selector

again for additional details about that selection. Click the Task Filter button at the bottom of the window if you
would like to exclude some of the content of that folder from the backup task.

SOURCE

Choose your destination

You can repeat the steps above to select a destination. CCC also supports drag and drop selection, so we'll
demonstrate that here. Find your destination folder in the Finder, then drag it onto CCC's Destination selector.
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(3 Carbon Copy Cloner Task Edit View Window Utilities Help

b C @1 B T @ © Q 2 Mon50821PM

e®e® ccc im] ®

Sidebar Preferences New Task

Task Plan for "Folder-to-folder backup"

Please select a destination.

[EREES

ﬁ CCC Backup Task
Manual: Big Sur - Big Sur...

Volumes

Folder-to-folder backup

SOURCE DESTINATION

]

Click to selegtadestination...
Music Backup

Y TaskFilter #} Advanced Settings

© O O] @l

Task History  Tips  Help =8

AUTOMATION

Music Backup

No schedule specified

M ccc Backup > B8 Music Backup
Revert

The Destination box should display the icon of your selected folder and its name. You can click on the Destination
selector again for additional details and settings specific to that selection (e.g. CCC's SafetyNet feature). To learn
more about SafetyNet, please see Protecting data that is already on your destination volume: The CCC SafetyNet
<https://bombich.com/kb/ccc6/protecting-data-already-on-your-destination-volume-carbon-copy-cloner-safetynet>.

DESTINATION

Music Backup

Schedule the backup

Click in the Automation box and design a backup schedule that meets your needs. Click Done when you have

finished.
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URCE NESTINATION ALITOMATION

SCHEDULING BASIS

v Do not run this task on a schedule | /’
Once at the specified time | ‘-/

Hourly | D
- one
Daily X No schedule specified
| Weekly | 4
Monthly
When files are modified on the source
Ta When sourc_:? or destination is remougted —— Irmrj

Save and optionally run the task

Once you have your source, destination and schedule complete, click on Save in the bottom, right corner of the
window. You may click the Start button to run the backup manually, or let it run on a schedule.

r D
e®e® ccC N ® L @ O H G
Sidebar Preferences New Task Preview Compare Task History Tips Help
® Tasks Volumes Task Plan for "Folder-to-folder backup"
CCC Backup Task CCC will copy the contents of the folder Users/apple/Music on the volume Big Sur - Data to the folder Music

Backup on the volume CCC Backup. Only items that have been modified since the last task event will be copied.
Last Run: Never
Next Run: Today at 7:00 PM

Manual: Big Sur — Big Sur...

Folder-to-folder backup
Hourly: Music = Music Ba...

SOURCE DESTINATION AUTOMATION
P © oo
Music Backup Run hourly

Every 2 hours

Y TaskFilter #} Advanced Settings Revert Save
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Backing up and restoring Finder's Trash

Backing up Trash content

CCC will not back up the contents of Finder's Trash by default, but CCC offers an option to back up the Finder's
Trash <https://bombich.com/kb/ccc6/excluding-files-and-folders-from-backup-task#trash> in the Task Filter window.
Click the Task Filter button at the bottom of CCC's window to reveal the task filter.

The Trash is not a simple folder, it's a complex mechanism that aggregates Trash folders from multiple volumes
and user home folders on the startup disk; it behaves quite unlike other folders. When you back up the contents of
the Trash, those items are copied to the Trash folder on the destination, and may reside in "the Trash" as viewed in
the Finder. If you subsequently empty the Trash, that will delete the Trash on the backup disk if it is mounted when
you empty the Trash. If you choose the option to back up the Finder Trash, we recommend that you unmount and
detach your backup disk before emptying the Trash if you wish to retain the Trash on the backup disk.

Restoring Trash content

If you eject your backup disk and detach it from your Mac, and then you empty the Trash, you can simply reattach
the backup disk to your Mac and the Trash will again appear to be filled. You can simply drag items out of the
Trash to recover those items.

The Trash is a little bit more complicated than that

For external data-only volumes, the Trash behaves in the fairly straightforward manner previously described. For
your startup disk, though, it's not quite that simple. There is more than one Trash folder on the startup disk, e.g.
there is a Trash folder in each user's home folder. When you move an item (that you are the owner of) on your
startup disk to the Trash, that item is placed in your home folder's Trash, not in the volume's trash folder. It still
appears in "the Trash", but its location is important with regard to the backup. Suppose you do the following (with
CCC configured to copy the Finder Trash):

. Move an item from your Desktop to the Trash
. Run a backup

. Detach your backup disk

. Empty the Trash

. Reattach your backup disk

a b wdNE

Result: That item is not in the Trash! The file is actually in a Trash folder on the backup disk, but the Finder doesn't
show you items in the home folder trash folders on external volumes. In this scenario, you can press
Command+Shift+Period to toggle the Finder's display of hidden items, and then you will be able to navigate to the
Trash folder on your home folder on the backup disk.
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Refining the scope of a backup task

Watch a video of this tutorial on YouTube <https://youtu.be/mctdmbKLgNY>

We often see backup tasks configured with the whole startup disk selected as the source, and then everything
excluded from the backup except for a single folder. This kind of configuration is suboptimal for several reasons:

* The entire folder hierarchy up to the non-excluded folder is preserved, so it takes longer to navigate to your
files on the destination.

* With the startup disk selected, CCC may perform unnecessary subtasks related to making a
legacy bootable backup on the destination.

* The task involves more overhead (e.g. evaluating lots of exclusion rules), so it will take longer.

* The scope of the task is very broad; CCC's effects are applicable to the whole destination rather than to a
single folder.

¢ |f the destination is a folder on the startup disk or on a non-Apple formatted volume, then the task will likely
produce errors related to preserving special file flags of folders on the startup disk.

A better configuration is to create a folder-to-folder backup. With a specific folder selected as the source and a
specific folder selected as the destination, you greatly reduce the scope of the task, thus reducing the amount of
work that the task has to do and also reducing any risks to other content on the destination.

Converting a whole-disk, single folder task to a folder-to-folder backup

For the sake of an example, let's suppose you selected Macintosh HD as the source for a backup task, then
configured a task filter that excluded everything except for Users > yourname > Documents > Work In Progress.
Let's also suppose that you selected a volume named CCC Backup as the destination for this task. If you navigate
to the CCC Backup volume in the Finder, you will find a folder hierarchy of Users > yourname > Documents > Work
In Progress. To convert this backup configuration to a folder-to-folder backup, you would do the following:

. Navigate to the CCC Backup volume in the Finder

. Navigate to Users > yourname > Documents > Work In Progress

. Move the Work In Progress folder to the root level of the CCC Backup volume

. Move the (now containing empty folders) Users folder to the Trash

. Open CCC and select the relevant backup task

. Drag the Work In Progress folder from the CCC Backup volume onto CCC's Destination selector

. Drag the Work In Progress folder from your home folder on the Macintosh HD volume onto CCC's Source
selector

8. Save the task

NOoO ok WN R

Related Documentation

¢ Folder-to-Folder Backups <https://bombich.com/kb/ccc6/folder-folder-backups>
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macOS Monterey Known Issues

Some backup volumes don't appear in the Finder sidebar

If you created a bootable copy of Catalina or Big Sur in the past, and then proceed with CCC backups to that
volume on Monterey without specifically using the Legacy Bootable Copy Assistant
<https://bombich.com/kb/ccc6/cloning-macos-system-volumes-apple-software-restore>, CCC will remove the
incompatible System volume from the destination. The remaining Data volume appears just fine on the Finder
Desktop, and also in the volume list when you select "Computer” from the Finder's Go menu. The Finder sidebar,
however, will not show these volumes, regardless of your Finder preferences to show external volumes in the
sidebar, and regardless of any attempts to drag the volume explicitly into the sidebar.

We have reported this issue to Apple (FB9739492) and we are currently awaiting a response.

Workaround: Choose "Computer" from the Finder's Go menu to see your destination volume in the Finder.

Apple's SMB filesystem client causes system stalls, random application crashes, and may lead
to kernel panics

Update (macOS 12.3): This issue appears to be effectively resolved in macOS 12.3.

We have received several reports from Apple Silicon Mac users of unruly macOS behavior that occurs while
copying files to an SMB-mounted NAS volume. The behavior includes the following:

* Random application crashes

* Prompts to grant various macOS system services access to the login keychain (i.e. because the service
that retains the unlocked keychain reference crashed, thus locking the keychain)

¢ Laggy mouse behavior

¢ System stalls that eventually end with a reboot and kernel panic report

We were able to reproduce this behavior using a simple shell script that creates files and folders on SMB-mounted
NAS volumes (and also with Finder copies). The underlying problem appears to be a memory leak in the macOS
kernel or one of the kernel extensions. Specifically, the "kext.kalloc.32768" memory zone is expanded until it can
no longer be expanded ("zonemapexhaustion" occurs), at which point the memoryd system process starts to
terminate idle processes. This problem is limited to Apple Silicon Macs and SMB volumes.

We reported this issue to Apple in January 2022 (FB9857268). Apple indicated that they had made significant
progress on this issue in the 12.3 update. We're still able to reproduce high memory pressure, however we're no
longer seeing the complete memory zone exhaustion that was leading to kernel panics. Likewise, we haven't
received any additional reports of this issue from any 12.3 users.

Workaround: We have confirmed that using AFP rather than SMB consistently avoids these behaviors (in cases
where using AFP is an option):

1. Eject the NAS volume if it's currently mounted

2. Open CCC and select the applicable backup task

3. Click on the Source or Destination selector (whichever is applicable for your particular task)

4. Hold down the Option key and choose "Switch to AFP" (provide the credentials for the NAS volume again if
prompted)

5. Save and run the task

While we recommend using AFP whenever it is an available option, it's important to note that AFP is a deprecated
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protocol and that some NAS vendors have started to drop support for it (e.g. Western Digital MyCloud
<https://support-en.wd.com/app/answers/detail/aid/24148> ). If you are not happy with the performance and
reliability of Apple's SMB filesystem client on the latest version of maCOS, please share that feedback with Apple
<https://www.apple.com/feedback/macos.html>, and please feel free to include our FB9857268 bug report number
in that feedback.

CCC will not update the System volume on a Legacy bootable copy of the startup disk (Big Sur
and later)

Starting in macOS Big Sur, the system now resides on a cryptographically sealed "Signed System Volume"
<https://developer.apple.com/news/?id=3xpv8r2m>. That volume can only be copied using Apple's proprietary
APFS replication utility ("ASR"). Right now, ASR will only copy whole volume groups (System and Data); we can't
choose to copy just the System volume. As a result, every time an OS update is applied to the source, you would
have to erase the whole destination volume (including any existing snapshots on that volume) just to update the
system on the destination. We made a feature request to Apple in September 2019 (FB7328230) to allow ASR to
clone just the System volume. We do not anticipate that Apple will implement our requested functionality.

To avoid deleting your snapshots and the rest of your backup, CCC will not update the System volume on the
destination when System updates are applied to the source.

Our recommendation: We recommend erasing the destination only when you have an immediate need for a
bootable copy of the system (e.g. if you're migrating to a different disk, or creating a copy of the system for testing
purposes). A Standard Backup is simpler and more appropriate for establishing a robust, long-term backup
strategy.

Workaround: Any time you want to make the OS on the destination identical to the source, simply click on the
Destination selector and choose Legacy Bootable Backup Assistant... to configure CCC to re-erase and reclone the
entire volume.

Finder will not show, nor allow you to set custom icons on other Catalina, Big Sur or Monterey
startup volumes

Finder will show and allow you to customize the volume icon for your current startup disk, but not for other
Catalina+ startup volumes that your Mac is not currently booted from. This problem is not specific to CCC backups,
but we see this frequently because CCC can create copies of macOS System volumes. This problem is the result
of a design flaw in the implementation of custom icons in an APFS volume group. Up to macOS Catalina, the
custom volume icon is stored in a file at the root of the startup disk named ".Volumelcon.icns". To keep the System
volume read-only, yet allow the apparent modification of this icon file, Apple chose to create a symbolic link at the
root of the startup disk that points to System/Volumes/Data/.Volumelcon.icns. For the current startup disk, this path
resolves correctly because the Data member of the volume group is mounted at /System/Volumes/Data. That's not
the case for external volumes, those Data volumes are mounted at /Volumes/CCC Backup - Data (for example). As
a result, the symbolic link to .Volumelcon.icns is unresolvable for any volume that is not the current startup disk.

We reported this issue to Apple in May 2020 (FB7697349) and we are still awaiting a response.

Alternative: We recommend creating "Standard" backups instead of creating a legacy bootable backup. Finder will
issue no challenges to customizing the icon of a volume with a Standard Backup.

Other Catalina+ startup disks can't be renamed in the Finder

Finder will let you rename the current startup disk, but you won't be able to rename any other startup disks that
have an installation of Catalina, Big Sur or Monterey because the System volume is mounted read-only.

We reported this issue to Apple in November 2020 (FB8912480) and we are still awaiting a response.
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Solution: Unmount and remount the volume in Disk Utility, then right-click on the volume in Disk Utility's sidebar
and choose the option to rename the volume.
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macOS Big Sur Known Issues

Some Big Sur startup volumes don't appear in the Startup Disk Preference Pane

In the past, the Startup Disk Preference Pane would list all available startup volumes, including CCC backup
volumes. When Apple's APFES replication utility is used to copy a Big Sur System volume (something that is now
required on macOS Big Sur), however, the cloned volume will not appear in the Startup Disk Preference Pane,
despite being perfectly bootable.

We reported this issue to Apple in Nov 2020 (FB8889774). Apple resolved the issue in macOS Monterey.

Workaround: To boot from the backup volum